BAULKHAM HILLS

BAULKHAM HILLS HIGH SCHOOL

YEAR 11
2 O 1 5 YEARLY EXAMINATION

Mathematics Extension 1

General Instructions
¢ Reading time — 5 minutes

e Working time — 2 hours
e Write using black or blue pen
¢ Board-approved calculators may be used

e In Questions 11-14, show relevant
mathematical reasoning and/or calculations

e Marks may be deducted for careless or
badly arranged work

Total marks — 70
Exam consists of 9 pages.

This paper consists of TWO sections.

Section 1 — Page 2-4 (10 marks)

Attempt Question 1-10
Allow about 15 minutes for this section

Section Il — Pages 5-9 (60 marks)

Attempt questions 11-14
Allow about 1 hours and 45 minutes for
this section



Section 1 —Multiple Choice (10 marks)
Attempt all questions.

Answer the following in the booklet provided.
1 AP isadiameter of the circle

If £ZAPB = 40°, then 2PAB is

P
(A) 40°
(B) 50°
(C) 60°

A B (D) not enough information

2 What is another expression for cos(x + y) ?
(A) cosxcosy —sinxsiny
(B) cosxcosy+sinxsiny
(C) sinxcosy —cosxsiny

(D) sinxcosy + cosxsiny

3 What is the acute angle to the nearest degree between the linesy =1 —-3xand4x —6y —-5=07?
(A) 15°
(B) 38°
(C) 52°
(D) 75°
4 mC, is equal to:
(A) (n—n)t"P

nPr

(n—nr)!

(B)

(C) r'™P.

nPr

O) —



Lett = tangwhere 0° < O < 180°

Which of the following gives the correct expression for 2sin + 2 cos 6 ?

1+4+2t—t>2

(A) 1+t2

242t—2t2
1+t2

(B)

244t—2t2
1+t2

(©)

2—4t+2t2
1-t2

(D)

The coordinates of a point that divides the interval A(—2,7) to B(12,0) externally in the ratio 4:3 is

(A) (—44,—28)

(C) (54,—21)

(D) (54.21)

If cosO = —%and 0° < 6 < 180° then tang is equal to:
(A) —§ or 3

(B) g or3

(C) -2

(D) 2

The expression sin x — /3 cos x can be written in the form 2 sin(x + ). The value of £ is
(A) 30°

(B) —30°

(C) 60°

(D) —60°



9 Theline TA is a tangent to the circle at A, and TB is a secant meeting the circle at B and C.

GiventhatTA = 6, CB = 9 and TC = x, what is the value of x?

Not to scale

(A) 2
(B) 3
(C) 12

(D) 18

10 A point moves in the xy-plane such that P(tan 8, cot 8) is its parametric presentation with parameter
6, where 6 is any real number. The locus of P is then a

(A) Parabola
(B) Circle
(C) Hyperbola

(D) Straight line

End of Section |



Section Il — Extended Response
All necessary working should be shown in every question.

Question 11 (15 marks) - Start on the appropriate page in your answer booklet

a)

b)

d)

f)

Solve

2x — 3
>

1
xX—2 =

The acute angle between the lines y = (m + 3)x and y = mx is 45°

(i) Show that
3

m2+3m+1

=1

(i)  Hence find all the values of m.

In the diagram, PQ is parallel to ST and O is the centre of the circle.
£2PQR = 80°and 2P0S = 110°

P Q

Not to scale

Copy the diagram into your booklet.

Find the value of 2PRQ giving reasons.

Solve 5cos@ + 12sin6 — 13 = 0 over the domain 0° < 6 < 360°.

How many distinct permutations of the letters of the word D I V I D E are possible in a
straight line when the word begins and ends with the letter D?

If tan(A+ B) = xand tanB = é ,
express tan A4 in terms of x.

End of Question 11

Marks



Question 12 (15 marks) - Start on the appropriate page in your answer booklet Marks

a) Simplify . - 2
4™ + 8(2
2n—1

b)  From a group of 7 girls and 6 boys, 3 girls and 2 boys are chosen.
(1)  How many different groups of 5 are possible? 2

(if)  If the group of 5 stand in a line, how many arrangements are possible if the boys 2
stand together?

c) Inthe diagram, two circles intersect at A and B. CAD, CBE, CPK and DKE are straight
lines.

Not to Scale

Draw the diagram into your answer booklet.

(i)  Explainwhy ZAPC = £ABC. 1
(i) Hence, or otherwise, show that ADKP is a cyclic quadrilateral. 2
d () Sketch the graph of y = |1 — 2x]|. 2
(i)  Hence or otherwise solve |1 — 2x| < x. 2
e) Prove that cos 26 + tan 6 sin 260 = 1. 2

End of Question 12



Question 13 (15 marks) - Start on the appropriate page in your answer booklet

a)

b)

c)

4 men, 2 women and a child sit at a round table.

In how many ways can these 7 people be arranged

(i)
(i)

Consider the function f(x) =

()
(i)
(iii)
(iv)
V)

Without restrictions.

If the child is seated between the two men.

X
- 4_x2 -
State the domain of the function.

Show that the function is an odd function.
Show that the function is increasing throughout its domain.

Evaluate lim f(x)

X = oo

Using the above information sketch the function y = f(x) showing any essential
features.

The diagram below shows the parabola x? = 4ay and the points P(2ap, ap?) and

Q(2aq,aq?)
y
x2 = day
Q) Show that the equation of the chord PQ is 2y = (p + q)x — 2apq.
(i) The line joining P and Q passes through the point (0, —2a). Show that pq = 2.
(iii)  The normals to the parabola x? = 4ay at points P and Q intersect at K.

The coordinates of K are (— apq(p + q),a(p® + q* + pq + 2))
(DO NOT PROVE THIS)

Find the equation of the locus of K.

End of Question 13

Marks

N P DN N



Question 14 (15 marks) - Start on the appropriate page in your answer booklet
a)  Simplify fully:

cos? A + cos?(120° + A) + cos?(120° — A).

b) Inthe diagram, AB is the diameter of the circle centre 0, and BC is a tangent at B.

The line AD intersects the circle at E and BC at D. The tangent to the circle at E intersects

BC atF. Let zEBF = 6.

A Not to scale

B E D C
Q) Prove £FED = 90° — 6.

(i) Prove BF = FD.

c) Inthe diagram, T (2at, at?) is a point on the parabola x? = 4ay

y

x2 = 4ay

T(2at, atz)

Not to Scale

Q) Show that the normal to the parabola at T has equation x + ty = 2at + at3.

(i) This normal cuts the x and y axes at X and Y respectively.
. . TX . .
Find the ratio of 7y N simplest terms.



d)

CD is a vertical pole of height 1 metre that stands with its base C on horizontal ground.
A is a point due South of C such that the angle of elevation of D from A is 45°.

B is a point due East of C such that the angle of elevation of D from B is « .

M is the midpoint of AB.

Q) Show that AB = coseca.

(i) Find an expression for CM in terms of coseca.

End of Examination



. X . . .
For which x- values on the curve y = el the curve increasing?

] 15bx .
B Ifa= express x in terms of a and b
3b+5x
3b—a .
Hence express /m interms of aand b
(ii)

10
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